METHOD FOR CONTROLLING GAS PRESSURE OF A 
PASSENGER-SIDE AIRBAG 

CROSS-REFERENCE TO RELATED APPLICATIONS 
[001] This application claims priority of Korean Application No. 

10-2003-0054915, filed on August 8, 2003, the disclosure of which is 
incorporated fully herein by reference. 

FIELD OF THE INVENTION 

[002] The present invention relates to a passenger-side airbag, and more 

particularly to a method for controlling gas pressure of the passenger-side airbag. 

BACKGROUND OF THE INVENTION 

[003] Recently, a passenger-side airbag as well as a driver-side airbag has been 

provided in a vehicle. Generally, when a vehicle that is provided with a passenger-side 
airbag including a passenger-side frontal airbag and a passenger-side side airbag is 
occupied by only a driver without a passenger, in the case of a frontal collision, the 
passenger-side airbag is not required to be inflated. Accordingly, it is preferable that the 
passenger-side airbag is only inflated under a condition in which the passenger is 
resident in the passenger seat. 

[004] In order to detect whether the passenger is resident in the passenger seat, 

a pressure sensor, for example a piezoelectric element, is disposed under the passenger 
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seat such that whether the passenger-side airbag is required to be inflated is determined 
based on the signal from the pressure sensor. 

[005] However, in the non-recommended case that at least two passengers are 

resident in the passenger seat together, the at least two passengers could be damaged by 
the inflated airbag. This is especially true for a frontal passenger-side airbag, because the 
presence of more than one passenger can not be detected. 

SUMMARY OF THE INVENTION 

[006] An exemplary method for controlling gas pressure for inflating a 

passenger-side frontal airbag according to an embodiment of the present invention 
comprises determining whether at least one passenger is resident in the passenger seat, 
determining the number of passengers and a current passenger type when at least one 
passenger is resident in the passenger seat, the current passenger type being selected 
from a plurality of predetermined passenger types, determining whether the number of 
passengers is not one, determining, in the case that the number of passengers is not one, 
whether a collision occurs, determining, in the case of a vehicle collision, whether the 
vehicle collision is a frontal collision, detecting, in the case of a frontal collision, a 
frontal impact generated from the vehicle collision, and adjusting the gas pressure for 
inflating the passenger-side frontal airbag on the basis of the current passenger type and 
the frontal impact generated from the collision. 
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[007] Preferably, when the current passenger type is a child only type, the 

adjusting the gas pressure comprises determining whether the detected frontal impact is 
larger than a first predetermined impact (Im_l) and determining whether the detected 
frontal impact is larger than a second predetermined impact (Im_2 wherein, Im_2 > 
Im_l). When the detected frontal impact is not larger than the first predetermined 
impact, the passenger-side airbag is not operated. When the detected impact is larger 
than the first predetermined impact (Im_l) and is not larger than the second 
predetermined impact (Im_2), the gas pressure is formed to be 25% of a normal pressure 
(Pnormal). When the detected impact is larger than the second predetermined impact 
(Im_2) the gas pressure is formed to be 50% of the normal pressure (P normal). 
[008] Preferably, when the current passenger type is an adult only type, the 

adjusting the gas pressure comprises determining whether the detected frontal impact is 
larger than a first predetermined impact (Iml) and determining whether the detected 
frontal impact is larger than a second predetermined impact (Im_2 wherein, Im_2 > 
Im l). When the detected frontal impact is not larger than the first predetermined 
impact, the passenger-side airbag is not operated. When the detected impact is larger 
than the first predetermined impact (Im_l) and is not larger than the second 
predetermined impact (Im_2), the gas pressure is formed to be 75% of a normal pressure 
(P_normal). When the detected impact is larger than the second predetermined impact 
(Im_2), the gas pressure is formed to be 100% of the normal pressure (P normal). 
[009] Preferably, when the current passenger type is an child-adult mixed type, 

the adjusting the gas pressure comprises determining whether the detected frontal impact 
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is larger than a first predetermined impact (Im_l) and determining whether the detected 
frontal impact is larger than a second predetermined impact (ImJ wherein, Im_2 > 
Im l). When the detected frontal impact is not larger than the first predetermined 
impact the passenger-side airbag is not operated. When the detected impact is larger 
than the first predetermined impact (Im_l) and is not larger than the second 
predetermined impact (Im_2), the gas pressure is formed to be 25% or 50% of a normal 
pressure (P_normal). When the detected impact is larger than the second predetermined 
impact (Im_2) the gas pressure is formed to be 50% or 75% of the normal pressure 
(P_normal). 

[0010] Preferably, when there is more than one passenger resident in the 

passenger seat, the method further comprises transmitting an alarm with a predetermined, 
means for alarming. 

[0011] Embodiments of the present invention thus provide a method for 

controlling gas pressure for inflating a passenger-side airbag having non-limiting 
advantages of preventing the at least two passengers from being injured when at least 
two passenger are resident in the passenger seat. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] FIG. 1 is a block diagram showing a system for controlling gas pressure 

of a passenger-side airbag according to an embodiment of the present invention; 
[0013] FIG. 2 is a flow diagram showing a method for controlling gas pressure 

of a passenger-side airbag according to an embodiment of the present invention; and 
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[0014] FIG. 3 is a flow diagram showing a method for controlling gas pressure 

of a passenger-side airbag according to an embodiment of the present invention. 



DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0015] As shown in FIG. 1 , a system for controlling gas pressure of a 

passenger-side airbag includes a passenger seat pressure sensor 1, an infrared sensor 2, a 
frontal collision impact sensor 3, a side collision impact sensor 4, and a controller 10. 
The pressure sensor 1 , which is mounted under the passenger seat, may be a 
piezoelectric element and outputs a signal regarding whether at least one passenger is 
resident in the passenger seat. The infrared sensor 2 detects a change of surface charges ,■ 
caused by a temperature change during absorption of infrared energy emitted from the 
projected object. Specifically, although a passenger in the vehicle only moves minutely, 
the infrared energy changes such that the number of passengers in the passenger seat and 
a passenger type can be detected. 

[0016] For example, the number of passengers can be determined from the 

outline of the projected object, and the passenger type can be determined from the area 
of the projected object. 

[0017] The passenger types are divided into a plurality of predetermined types, 

such as an adult or a child. More particularly, in the case that two passengers are resident 
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in the passenger seat, the passenger types include an adult only type, a child only type, 
and an adult-child mixed type. 

[0018] When a frontal collision occurs, the frontal impact sensor 3 outputs a 

signal representative of the impact during the head-on collision. When a side collision 
occurs, the side impact sensor 4 outputs a signal representative of the impact during the 
side collision. The signals from the frontal impact sensor 3 and the side impact sensor 4 
are inputted to the controller 10. The controller 10 determines whether the 
passenger-side airbag should be operated, and controls the gas pressure for inflating the 
passenger-side airbag on the basis of the signals from the pressure sensor 1, the infrared 
sensor 2, the frontal impact sensor 3, and the side impact sensor 4. Controller 10 may 
comprise a processor and associated hardware as may be selected and programmed by a 
person of ordinary skill in the art based on the teachings of the present invention. 
[0019] . As shown in FIG. 2, at step S2 1 0, the controller 1 0 determines whether at 
least one passenger is positioned in the passenger seat based on the signal from the 
pressure sensor 1 mounted in the passenger seat. The controller 10, when at least one 
passenger is not positioned in the passenger seat, controls the passenger-side air bag 30 
to not be operated at step S220. 

[0020] The controller 10, when at least one passenger is positioned in the 

passenger seat, determines the number of passengers and a passenger type at step S230. 
[0021] Subsequently, the controller 10 determines whether the number of 

passengers is more than one at step S240. When the number of passengers is one, the 
passenger-side air bag is controlled in a predetermined normal manner at step S250. 
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[0022] When the number of passengers is more than one, an alarm for informing 

that a current passenger type is a non-recommended passenger type is transmitted by a 
predetermined means for alarming such as a speaker or a display means on an instrument 
panel of the vehicle, at step S260. Subsequently, the controller 10, when the collision 
occurs, controls the gas pressure for inflating the passenger-side air bag on the basis of 
the passenger type and the impact caused from the collision. 

[0023] At step S270, the controller 10 determines whether a collision occurs on 

the basis of the signal from the frontal impact sensor 3 and the side impact sensor 4, and 
when the collision occurs, it determines whether the collision is a frontal collision at step 
S280. 

[0024] When the collision is not a frontal collision, the passenger-side side 

airbag is operated in a predetermined manner at step S290. 

[0025] Meanwhile, when the collision is a frontal collision, the passenger-side 

frontal airbag is controlled on the basis of the passenger type find the frontal impact 
according to the flow diagram shown in FIG. 3. 

[0026] When the collision is determined to be a frontal collision at step S290, the 

controller 10 determines whether the passenger type is a child only type at step S305. 
[0027] When the passenger type is the child only type, the controller 10 

determines whether the detected frontal impact is larger than a first predetermined 
impact (Im l) at step S3 10. 



[0028] When the detected frontal impact is not larger than the first 

predetermined impact (Im_l), the passenger-side airbag is controlled to not operate at 
step S3 15. 

[0029] When the detected frontal impact is larger than the first predetermined 

impact (Im_l), the controller 10 determines whether the detected frontal impact is larger 
that a second predetermined frontal impact (Im_2, wherein Im_2 > Im_l) at step S320. 
[0030] When the detected frontal impact is larger than the first predetermined 

impact (Im_l) and is not larger than the second predetermined impact (Im_2), the gas 
pressure for inflating the passenger -side frontal airbag is formed to be 25% of a 
predetermined gas pressure (Pnormal), which is a gas pressure in normal usage of the 
passenger-side frontal airbag at step S325. 

[003 1 ] When the detected frontal impact is larger than the second predetermined 

impact (Im 2), the gas pressure is formed to be 50% of the predetermined gas pressure at 
step S330. 

[0032] Meanwhile, when the passenger type is not a child only type at step S305, 

the controller determines the passenger type is an adult only type at step S335. 
[0033] When the passenger type is the adult only type, the controller 10 

determines whether the detected frontal impact is larger than the first predetermined 
impact (Im_l) at step S340. 

[0034] When the detected frontal impact is not larger than the first 

predetermined impact (Im_l), the passenger-side airbag is controlled to not operate at 
step S345. 
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[0035] When the detected frontal impact is larger than the first predetermined 

impact (Im_l), the controller 10 determines whether the detected frontal impact is larger 
that the second predetermined frontal impact (Im 2, wherein Im _2 > Im_l) at step S350. 
[0036] When the detected frontal impact is larger than the first predetermined 

impact (Im_l) and is not larger than the second predetermined impact (Im_2), the gas 
pressure for inflating the passenger -side frontal airbag is formed to be 75% of the 
predetermined gas pressure (P normal) at step S355. 

[0037] When the detected frontal impact is larger than the second predetermined 

impact (Im_2), the gas pressure is formed to be 100% of the predetermined gas pressure 
atstepS360. 

[0038] Furthermore, when the passenger type is not only a child only type but 

also an adult only type, the controller 10 determines the passenger type is a child-adult 
mixed type at step S3 65. 

[0039] When the passenger type is the child-adult mixed type, the controller 10 

determines whether the detected frontal impact is larger than the first predetermined 
impact (Iml) at step S370. 

[0040] When the detected frontal impact is not larger than the first 

predetermined impact (Im_l), the passenger-side airbag is controlled to not operate at 
step S375. 

[0041] When the detected frontal impact is larger than the first predetermined 

impact (Im l), the controller 10 determines whether the detected frontal impact is larger 
that the second predetermined frontal impact (Im_2, wherein Im_2 > Im l) at step S380. 
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[0042] When the detected frontal impact is larger than the first predetermined 

impact (Iml) and is not larger than the second predetermined impact (Im_2), the gas 
pressure for inflating the passenger side frontal airbag is formed to be 25% or 50% of the 
predetermined gas pressure (Pnormal) at step S385. 

[0043] When the detected frontal impact is larger than the second predetermined 

impact (Im_2), the gas pressure is formed to be 50% or 75% of the predetermined gas 
pressure at step S360. 

[0044] According to a method for controlling gas pressure for inflating a 

passenger-side airbag in a vehicle, the gas pressure is adjusted in accordance with a 
number of passengers resident in the passenger seat, and for a passenger type in the case 
of at least two passengers such that the at least two passengers are prevented from being 
injured by the gas pressure for inflating a passenger-side frontal airbag. 
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